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NOTICE;  When  goveit^nt  dr  other  dra^ags>  speela 
flGatldns  or  other  data  are  used,  for  any  purpose 
Other  thah  In  connection  vlth  a  deflMtely  related, 
govem^nt  procurement  operation^  the  U*  S. 
GoYeroment  thereby  incurs  no  responsihility,  nor  any 
ohllp^tlon  tduit soever;  and.  the  fact  that  the  Govern¬ 
ment  may  have  fonailated,  furnished>  or  in  any  way 
supplied  the  said  dravings^  specifications,  or  other 
data  is  not  to  he  regaled  by  implication  or  other- 
vise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  cozpozation,  or  conveying  any  rights 
or  pexmlssion  to  manufaeture,  use  or  sen  any 
patented  invention  that  may  in  any  way  be  related 
thereto. 
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Report  No.  8^6-102 
Material  »  Titanium  •»  fl  2.5A1  5Sn 
Mechanical  Properties  of  Hot  Formed  Sheet 


Abstract  ^ Aq  /fi/  h  of 

Ae7fe7mi/io  u  pe  n  fh^  Aitch^ktiCiil  ptepi^iiti  Ti  •  ithy, 

T1  2.5AI  5Sn  sheets  0.050  inch  thick^  was  stretch  wap^d  at  various  rates 
and  held  for  various  times  after  wrapping  against  a  stretch  forming  die 
which  was  heated  to  1150^.  ®iis  treatment  resulted  in  tensile  losses  of 
from  zero  to  3  per  cent;  ultimate  strength  losses  of  from  zero  to  6  per  cent; 
elongation  losses  averaging  about  2.5  per  cent  of  the  original  elongation; 
and  con^ression  yield  strength  losses  ranging  upwards  to  7  per  cent. 

Vftf  prepitiy  UiSfc  U ( fy  Jthyiff'. 

References:  lergstedt,  P.  w..  Turner,  £.  c.,  Sutherland,  W.  M., 

"Mechanical  properties  of  Hot  Formed  5A1«2.5  Sn  ^ 

Titanium  Alloy*,"  General  Dynamic s/Gonvair  Report 
MP  59-l03>  San  Diego>  California,  19  March  1959. 

(Reference  attached) . 

*Alloy  l^roperly  designated,  should  be  Ti  2.5A1  53n 
titanium  alloy. 
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IHTKQOUaf lOM ; 

Gonsiderable  difficulty  has  been  ej^efienced  feCently  in  Plant  II  in 
the  cbld^fbfnilng  of  5A1^2,5  Sn  titanium  alloy.  Some  of  this  material 
has  proved  hyper-Sensitive  to  BtreBB-corrOSiOh  cracking;  finger»prints 
Upon  formed  parts  have  caused  cracks  to  develop  before  or  during  the 
stress-relief  operation. 

In  an  attespt  to  circumvent  this  problem,  the  Engineerii^  # roducibility 
Group  hot-Btretch-wrapped  saveriLL  of  the  parts ,  This  report  describes 
the  evaluation  of  six  (6)  of  these  parts  by  the  Materials  and  Processes 
Laboratory* 

OBJECT i 

To  determine  the  effect  of  hot-forminf  plus  short-term  soak  upon  the 
mechanical  properties  of  ti-5Al*2,5  Sn  alloy*  ) 


CCMCIJJSlQMSi 

Based  upon  eontrol-speciaen  average  properties >  the  following  hot-forming 
effects  were  noted* 

1,  Ultimate  tensile  strength  was  raised.  Strength  inoreases  ranged  from 
0  to  6$* 

2,  Tensile  yield  strength  was  reduced;  maximum  loss  incurred  was  3^, 

3*  Elongation  losses  were  quite  uniform;  maximum  loss  was  2,5%  (16*7%  of 
the  as-received  elongation)* 

4,  Compression  yield  strength  was  lowered.  The  maximum  loss  was  7%, 
efiaSECURB; 

All  naterial,  including  flat  control  sheet,  was  0,050"  nominal  Ti-5A1- 
2,5  Sn  alloy  from  Heat  No,  @419  of  Titanium  Metals  Gorporation  of 
America, 

The  configuration  of  the  hot-formed  parts,  the  proessslng  notes,  and  the 
sampling  plan  are  included  with  the  attached  tabulation  of  results, 

all  specimens  were  tested  in  a  Tinius-Olsen  Universal  Testing  Machine, 
Jioth  tsnsion-yleld  and  compression-yield  were  taken  at  0,2%  offset. 


ANALYSIS 

PREPARtb  iv  iorgstedt 
CHiCKCD  SY  Turner/^thSfland 

Riviiib  IV 


C  O  N  V  A  i  ^ 

MN  eiioo 


PAGE  2 

REPORT  NO  59*103 

model  F*106 

DATE  3*19*59 


RRSIII.T.^  ritifl  -nTSfiBaaiQiii 

The  results  of  the  meehanieal  tests  are  listed  on  the  attached  for»  which 
was  submitted  by  the  Producibility  Group.  The  changes  in  properties  (re* 
ported  under  "Goncluslons")  Suggest  that  this  hot*foriaing  procedure  is  re* 
latively  harfiQ,ess  when  applied  to  the  Ti*5Al*2.5  Sn  alloy*  The  most  slgni* 
fieant  reduction  occurred  in  the  cocipression  ^eld  strength;  howeveri 
only  one  spseimen  ^s  reduced  as  nueh  as  In  general ,  the  property 
losses  were  very  slight. 


;<PTE; 


The  data  fror  which  this  report  was  prepared  are  recorded  in  hlaterluls 
and  Processes  Ls^ratory  Notebook  Np.  910, 
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